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THE OCCURRENCE OF THE DERMATOPHYTE, MICROSPORUM
GYPSEUM, AS A SAPROPHYTE IN SOIL*
MORRIS A. GORDON, PH.D.
Macroconidia of Microsporum gypseum have been demonstrated directly in
soil for the first time by means of a new technic involving the passing of an
aqueous soil suspension through a membrane filter and differential staining of
the membrane. The organism subsequently was isolated from the same soil
sample in pure culture on a selective artificial medium. The discovery of the
macroconidia is considered proof that M. gypseum undergoes saprophytic de-
velopment in soil.
The concept of the role of soil as a reservoir of pathogenic fungi has received
strong support in recent years as a result of the recovery from this medium of
such organisms as Coccidioides immitis (1, 2, 3), Histo plasma capsulatum (4, 5, 6),
Allescheria boydii (7, 8), and Cryptococcus neoformans (9). In each case the or-
ganism was demonstrated by means of an indirect cultural technic consisting
of inoculation of the soil into animals. Lately, H. capsulatum has been obtained
from soil by direct culture methods (10, 11).
In contrast to these numerous isolations of fungi responsible for systemic
mycoses, there are very few reports of the finding of dermatophytes in soil.
This fact accords with the thesis that systemic mycoses in general are non-
contagious, either from animal to man or from man to man, and presumably are
acquired from the non-living environment, while the ringworm agents are trans-
ferred more or less readily to man from other humans (Micros porum audouini,
Trichophyton tonsurans, Trichophyton Schoenleini) and from lower animals
(Trichophyton faviforme, Trichophyton mentagrophytes, Micros porum canis).
The first record of a ringworm fungus growing as a saprophyte under natural
conditions is that of Muende and Webb, who, in 1937 (12) were able to report
the occurrence of macroscopically visible growth of T. mentagrophytes (gypseum)
on dry horse dung in a shed which had housed ringworm—infected calves. Ma-
terial from this colony, which microscopically revealed typical spirals as well
as macroconidia and microconidia of the dermatophyte, was inoculated into
guinea pigs and the organism recovered therefrom in pure culture. Several
healthy calves subsequently confined in the shed became infected within two
weeks. Mandels, et al (13), in 1948, reported having cultured M. gypseum from
wool cloth bait which had been buried in potted soil in an attempt to isolate
keratinophilic fungi. The origin of the soil was not specified. During the prepara-
tion of the present manuscript, there appeared a paper by Cooke (14) which
mentioned several isolations of M. gypseum on wool strips buried outdoors in
three different plots in Idaho and the State of Washington. Sporulating colonies
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of the organism appeared on the pieces of cloth. Guinea pig pathogenicity tests
gave negative results.
DETECTION OF MACROCONIDIA IN SOIL
Macroconidia typical of M. gypseum (Fig. in, b) were found in the course of
a search for tuberculate spores of H. capsulatum in soil. By means of the mem-
brane filter technic, the spores of both H. capsulatum and M. qypseum were
FIG. 1. Microsporum gypseum macroconidia, Ca. X430. a and b. On membrane filter, from
soil; modified periodic acid-Schiff stain. c and d. Slide culture, mounted in lactophenol
cotton blue, strains A 582 and A 584.
demonstrated in the same soil sample. Details of this procedure have been re-
ported by Gordon and Cupp (15). In brief, a small quantity of soil is triturated
in normal saline and permitted to stand in a large test tube for 2 hours or longer.
The entire supernatant is then drawn through a membrane filter, which subse-
quently is stained by means of a modification of the periodic acid-S chiff technic
(16) and scanned microscopically. Examination of a membrane exposed to 20
ml. of a suspension prepared from one teaspoonful of sjil sample 26B revealed
______ b
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three well-stained multiseptate spores. These were 5—7 celled, elliptical in shape
with a blunt apex and truncate base, possessed thick walls which externally were
minutely verrucose, and measured 9—9.6 x 35.2—41.6. The same soil aliquot was
resuspended in saline and direct microscopic examination of a drop of the super-
natant showed three additional macroconidia. A second teaspoonful of the soil
sample yielded several more such spores on another membrane
CULTURAL PROCEDURES
Following the discovery of the macroconidia, 0.5 ml. of the second supernatant
derived from the first aliquot of 26B was streaked serially on three plates of
actidione agar (17). Following incubation at 25°C. for several days, at the end
of which several saprophytic fungous colonies, but none of M. gypseum, had
FIG. 2. Microsporum gypseum isolates from soil. Colonies on Sabouraud dextrose agar.
Left, A 582. Right, A 584.
appeared, the plates were stored in a refrigerator (4°C.). When re-examined at
the end of 5 weeks, two of the plates had developed several colonies resembling
those of the dermatophyte. Subcultures of three of these colonies to several
Sabouraud agar slants resulted in the isolation in pure culture of two strains of
M. gypseum differing slightly but consistently in morphology of the macroco-
nidia (Fig. ic, d), surface appearance of the colony (Fig. 2) and pigmentation of
the reverse. Culture A582 has a flat, suede-like, cinnamon-brown center with
ropy radiating strands becoming white-powdery and dendritic peripherally. Its
reverse is light yellow with a few irregular, reddish, radiating streaks. Culture
A584 has a paler and finer-textured surface and light orangish-yellow reverse
with a small central disc of deep reddish orange. Such differences are well within
the limits of variation of this species.
Soil sample 26B had been collected on August 24, 1950, and stored at room
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temperature in a closed container until the present studies were initiated on
December 13, 1951. It was kindly made available for Histoplasma studies by
Dr. L. Ajello and the finding of M. gypseum was incidental to the search for the
former organism, tuberculate spores of which were detected in the same sample.
According to Dr. L. D. Zeidberg, to whom we are indebted for collecting the soil,
it was taken from beneath the rear porch of a farmhouse in the southeastern
part of Williamson Co., Tenn., where the soil is generally acid, shallow, of low
permeability, and with low organic content normally. There was no visible evi-
dence of organic debris in the sample, but it probably had been exposed to
chicken droppings.
Fio. 3. Left: Experimental human lesion produced by Microsporum gypseum soil isolate
A 582. Twenty days following inoculation. Right: Portion of hair taken from the lesion,
maeerated in sodium hydroxide, showing large spores in chains and mosaic.
FATHOGENIcITY TESTS
Inoculation of both strains of M. gypseum by various technics onto the skin
of young mice and of guinea pigs of different ages failed to produce infection.
However, an attempt to infect an adult male human volunteer with strain A582
was successful. An area 2 cm. in diameter on the dorsal surface of the left forearm
was freed of hair by plucking and an inoculum consisting of mycelium, spores,
and a thin layer of agar from a slant culture was rubbed in with a finger. The site
was then covered with a vaccination shield. On the fifth day a single pustule ap-
peared. This subsequently enlarged, broke down and acquired satellite lesions,
while additional pustules developed elsewhere in the area. An itchy, impetiginous
reaction ensued. At the end of 3 weeks there was a boggy area covered with a
thick, irregular crust and surrounded by erythema and induration (Fig. 3).
Pressure on the crust caused exudation of pus. A hair stump piercing the edge
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of the crust was plucked aud, upon microscopic observation in a sodium hy-
droxide mount (Fig. 3), revealed a basal sheath of large spores arrauged in a
mosaic. Distally, and continuous with the sheath, there were observed chains of
large spores (ca. 5—6 x SbL) in typical ectothrix formation. It is generally stated
that hairs infected with any of the three species of Micros porum reveal small-
spored mosaic sheaths, but hairs from at least one spontaneous case of tinea
capitis (with kerion) previously examined in this laboratory had shown large-
spored ectothrix chains and yielded cultures of M. gypseum. Sabouraud (18)
illustrates M. gypseum-infected horse hairs which displayed spores in chains.
Apparently the mosaic sheath forms at a later stage of hair involvement.
Several additional hairs plucked 28 and 37 days following the original inocula-
tion also showed large spores in both chains and mosaic. One of these hairs,
which had been mounted in sterile distilled water, was subsequently planted on
Sabouraud agar and there resulted a pure culture of ill. gypseum in 6 days. Other
hairs inoculated on agar also produced colonies of the fungus.
The experimental lesion had resolved spontaneously 8 weeks after inoculation,
leaving a well-marked scar about 1.5 cm. in diameter in which normal hair growth
had commenced.
DI5CU5SION
Although M. gypseum is generally considered, along with M. cards, to be
primarily an "animal microsporum," i.e. as having a reservoir in lower animals,
there are few published reports of its discovery on animals other than man.
Most of these infections have occurred on horses (18, 19, 20, 21). Sabouraud
(18) isolated it from lesions on a dog and also from the child to whom the animal
belonged. Recently, Trice and Shafer (22) cultured the organism from a lesion on
a cat belonging to a patient with similar infection. In view of the number of soil
isolates now reported, and the finding of macroconidia in the soil, the latter
medium would seem to demand consideration as the possible ultimate source of
M. gypseum infections in humans, perhaps with lower animals acting as vectors.
Additional evidence for this thesis is at hand in a more recent finding in this
laboratory of macroconidia typical of M. gypseum in a sample of humus obtained
in a floral shop. This was employed as an ingredient in soil agar slants, scrapings
from the surface of which revealed the conidia in direct wet mounts. Passage of
an aqueous extract of 5 gm. of the soil through the membrane filter resulted in
the detection of at least a dozen characteristic macroconidia. Several colonies of
M. gypseum were then isolated from this soil sample in culture on agar.
SUMMARY
Macroconidia of Micros porum gypseum have been found in soil upon direct
examination by means of the membrane filter. Subsequent streaking of suspen-
sions of the same soil samples upon actidione agar resulted in recovery of the
organism in culture.
The possible significance of these findings as applied to the epidemiology of
ringworm infection is discussed.
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